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(57) ABSTRACT

A method for sealing a coolant chamber (5) of a bipolar plate
(1) of a fuel cell (20), the fuel cell (20) having at least one
membrane-electrode unit (21) and the bipolar plate (1) having
afirst bipolar plate half (2) and a second bipolar plate half (3),
at least one of the bipolar plate halves (2, 3) having a coolant
distributing structure (4) and the coolant chamber (5) that is
formed at least by the coolant distributing structure (4) being
formed between the bipolar plate halves (2, 3).

10 Claims, 4 Drawing Sheets
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1
FUEL CELL AND METHOD FOR SEALING A
COOLANT CHAMBER OF A BIPOLAR
PLATE OF A FUEL CELL

BACKGROUND OF THE INVENTION

The present invention relates to a method for sealing a
coolant chamber of a bipolar plate of a fuel cell, the fuel cell
having at least one membrane-electrode unit and the bipolar
plate having a first bipolar plate half and a second bipolar
plate half, at least one of the bipolar plate halves having a
coolant distributing structure and the coolant chamber that is
formed at least by the coolant distributing structure being
formed between the bipolar plate halves. The invention also
relates to a fuel cell with at least one bipolar plate and at least
one membrane-electrode unit, the bipolar plate having a first
bipolar plate half and a second bipolar plate half, at least one
of'the bipolar plate halves having a coolant distributing struc-
ture and a coolant chamber that is formed at least by the
coolant distributing structure being formed between the bipo-
lar plate halves, and the at least one bipolar plate being
arranged in a flat-extending manner against the membrane-
electrode unit to form a gas chamber of an anode or a cathode
of the fuel cell between the bipolar plate and the membrane-
electrode unit.

Fuel cells may have multiple bipolar plates and membrane-
electrode units. In the production of bipolar plates, it is also
known that these bipolar plates may in each case have two
bipolar plate halves. It is at the same time also possible in
particular that one bipolar plate half on one side of the plate
may have a gas distributing structure, for example for hydro-
gen in the case of an anode of the fuel cell or for air in the case
of'a cathode of the fuel cell, and the other side of the plate may
have a coolant distributing structure for the distribution of a
coolant. It is known to permanently connect the two bipolar
plate halves in in the form of a point or points, a line or lines
and/or flat over part of their extent by adhesive bonding,
welding, soldering or brazing or similar connecting pro-
cesses. [tis also known to arrange a seal at the outer region of
such a bipolar plate. Both possibilities are motivated by pre-
venting coolant from escaping from the coolant chamber that
is formed between the two bipolar plate halves.

In addition, it is known likewise to arrange seals between a
bipolar plates and a membrane-electrode units of a fuel cell.
Such seals or sealing arrangements are known for example
from DE 10 2006 056 468 Al or DE 199 08 555 Al. These
seals are used for ensuring that the gases used in the fuel cell,
in particular hydrogen and air, likewise cannot escape unde-
sirably from the fuel cell.

However, a disadvantage here is that, in addition to the
sealing of the gas chambers, either a separate sealing of the
coolant chamber or a coolant-tight, permanent connection of
the bipolar plate halves is necessary. Both variants are cost-
intensive and require increased expenditure in terms of both
material and time in the production and/or assembly of such
a fuel cell.

SUMMARY OF THE INVENTION

Itis therefore an object of the present invention to eliminate
at least partially the disadvantages described above of known
methods for sealing a coolant chamber of a bipolar plate and
of'’known fuel cells. In particular, it is an object of the present
invention to provide a method for sealing a coolant chamber
and a fuel cell that make it possible in a simple and low-cost
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way to produce a fuel cell and a sealed coolant chamber, the
expenditure of time and material during production being
reduced in particular.

The aforementioned object is achieved by a method for
sealing a coolant chamber according to the invention and by
a fuel cell according to the invention. Further features and
details of the invention are provided by the dependent claims,
the description and the drawings. Features and details that are
described in connection with the method according to the
invention also apply here of course in connection with the fuel
cell according to the invention and vice versa, so that, with
respectto the disclosure of the individual aspects of the inven-
tion, reference is or can be made always to one or the other
respectively.

In a first aspect of the invention, the object is achieved by a
method for sealing a coolant chamber of a bipolar plate of a
fuel cell, the fuel cell having at least one membrane-electrode
unit and the bipolar plate having a first bipolar plate half and
a second bipolar plate half, at least one of the bipolar plate
halves having a coolant distributing structure and the coolant
chamber that is formed at least by the coolant distributing
structure being formed between the bipolar plate halves. In
particular, a method according to the invention is character-
ized by the following steps:

a) arranging the bipolar plate in a flat-extending manner

against the at least one membrane-electrode unit,

b) forming a gas chamber of an anode or a cathode of the
fuel cell between the bipolar plate and the membrane-
electrode unit,

¢) arranging a seal for sealing the gas chamber in such a
way that the coolant chamber is also sealed by the seal,
both bipolar plate halves of the bipolar plate being con-
tacted by the seal.

During operation of the fuel cell, the coolant chamber is
flowed through by a cooling fluid for cooling the fuel cell. The
coolant distributing structure that at least one of the bipolar
plate halves, preferably both bipolar plate halves, has or have
achieves the effect of ensuring an optimum distribution of the
cooling fluid within the coolant chamber, whereby reliable
and efficient cooling of the fuel cell can be achieved. The
coolant distributing structure may in this case also comprise
and/or be formed from a material, in particular a porous
material, that is arranged between the bipolar plate halves.
Furthermore, the coolant distributing structure may be
formed as a spacer for fixing the spacing of the two bipolar
plates from one another. For the purposes of the invention,
flat-extending means in particular that the extent of the bipo-
lar plate and of the membrane-electrode unit is much greater
in two spatial dimensions than in the third dimension,
arrangement in a flat-extending manner meaning arrange-
ment of the two components against one another in such a
way that as large a contact area as possible is achieved
between the bipolar plate and the membrane-electrode unit.
In addition to the coolant distributing structure, a bipolar plate
may also have a gas distributing structure, by which a gas
stream in the gas chamber, in particular a stream of hydrogen
or air, can be optimally distributed and conducted. In particu-
lar, a bipolar plate may also be formed in such a way that the
atleast one coolant distributing structure forms at least part of
the gas distributing structure on the other side of the bipolar
plate half

A decisive factor for reliable operation of a fuel cell is that
both the coolant chamber and the gas chamber are sealed. The
two chambers must in this case be respectively sealed sepa-
rately in themselves but also with respect to one another. The
coolant chamber in a bipolar plate is located between the two
bipolar plate halves. According to the invention, a seal for
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sealing the gas chamber is arranged in such a way that on the
one hand the gas chamber is sealed. On the other hand, in
addition, both bipolar plate halves of the bipolar plate are
contacted by the seal. The seal consequently contacts both the
membrane-electrode unit and both bipolar plate halves of the
bipolar plate. The contacting of the two bipolar plate halves
thereby also has the effect that the coolant chamber that is
formed between the bipolar plate halves is sealed. As a result,
it is possible to seal both the gas chamber and the coolant
chamber respectively separately and also with respect to one
another at the same time, i.e. by the same seal. The provision
of only a single seal means that this represents a particularly
simple way of sealing both the gas chamber and the coolant
chamber. As aresult, not only costs but also material and time
can be saved in production. It also dispenses with the impera-
tive requirement for a bipolar plate that the two bipolar plate
halves must be permanently and tightly connected to one
another already before the assembly of the fuel cell. Also as a
result of this, production time can be saved in the production
of a fuel cell.

In addition, in the case of a method according to the inven-
tion for sealing a coolant chamber, it may be provided that the
seal is arranged on the membrane-electrode unit. The
arrangement of the seal on the membrane-electrode unit may
in this case take place both in the before the assembly of the
fuel cell and after the arrangement of the bipolar plate in a
flat-extending manner against the membrane-electrode unit.
In particular, the bipolar plate may be pressed into the seal
arranged on the membrane-electrode unit during assembly.
Particularly good holding of the seal on the membrane-elec-
trode unit can likewise be ensured by the direct arrangement
of the seal on the membrane-electrode unit.

Alternatively, in the case of a method according to the
invention for sealing a coolant chamber, it may be provided
that the seal is arranged on the bipolar plate. As a result, a
connection of the two bipolar plate halves is also possible in
particular. This may likewise already take place in advance of
the assembly of the fuel cell. The bipolar plate is thereby
connected by the seal as a unit of the two bipolar plate halves.
Particularly good sealing of the coolant chamber can be
achieved in this way.

Furthermore, in the case of a method according to the
invention for sealing a coolant chamber, it may be provided
that the seal is molded on and adhesively attached. Molding
on of the seal, both onto the membrane-electrode unit and
onto the two bipolar plate halves of the bipolar plate, or else
onto both components, represents a method of arranging the
seal that allows particularly variable forms. The seal can in
this way also penetrate into particularly small intermediate
spaces between the bipolar plate and the membrane-electrode
unit and also ensure sealing of the coolant chamber and/or the
gas chamber there. Adhesive attachment of the seal, which
may constitute both adhesive attachment on the membrane-
electrode unit and adhesive attachment on the two bipolar
plate halves of the bipolar plate or else adhesive attachment
on both components, makes it possible in particular to pro-
duce a fuel cell in which the individual components of the fuel
cell are held particularly securely with respect to one another.

In a second aspect of the invention, the object is achieved
by a fuel cell with at least one bipolar plate and at least one
membrane-electrode unit, the bipolar plate having a first
bipolar plate half and a second bipolar plate half, at least one
of'the bipolar plate halves having a coolant distributing struc-
ture and a coolant chamber that is formed at least by the
coolant distributing structure being formed between the bipo-
lar plate halves, and the at least one bipolar plate being
arranged in a flat-extending manner against the membrane-
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electrode unit to form a gas chamber of an anode or a cathode
of the fuel cell between the bipolar plate and the membrane-
electrode unit. In particular, the fuel cell according to the
invention is characterized in that the fuel cell has a seal for
sealing the gas chamber and contacting of the two bipolar
plate halves by the seal has the effect that the coolant chamber
can also be sealed.

A fuel cell according to the invention may in particular also
have multiple membrane-electrode units and multiple bipolar
plates, which in this case are particularly preferably arranged
in relation to one another as an alternating stack. During
operation of the fuel cell, the coolant chamber of the bipolar
plate is flowed through by a cooling fluid for cooling the fuel
cell. An optimized distribution of the cooling fluid in the
coolant chamber, and consequently particularly efficient
cooling of the fuel cell, can be achieved by the coolant dis-
tributing structure that at least one of the bipolar plate halves
has. The bipolar plate and the membrane-clectrode unit have
in particular a flat-extending form, it being possible when the
two components of the fuel cell are being arranged against
one another for the bipolar plate and the membrane-electrode
unit to be arranged against one another in such a way that they
preferably have a common contact area that is as large as
possible. In this case, it may also be provided in particular that
the bipolar plate also has a gas distributing structure, which is
in particular arranged in the gas chamber that is formed
between the bipolar plate and the membrane-electrode unit. It
may be provided with particular preference in this case that
the coolant distributing structure of'a bipolar plate half at least
partially forms this gas distributing structure on the other side
of'the bipolar plate half, which then forms the outer side of the
bipolar plate. Consequently, the gas chamber is formed
between the membrane-electrode unit and the bipolar plate,
the coolant chamber is formed between the two bipolar plate
halves. For reliable operation of the fuel cell, it is necessary
that both the gas chamber and the coolant chamber are respec-
tively sealed separately and with respect to one another.
According to the invention, a seal which on the one hand is
intended for sealing the gas chamber and at the same time
seals the coolant chamber is provided. This is ensured in
particular by the seal contacting both bipolar plate halves of
the bipolar plate. In this way it is possible to reliably seal the
coolant chamber that is formed between the two bipolar plate
halves. Furthermore, the seal is intended for sealing the gas
chamber. This dual function of the seal, the sealing of the gas
chamber and the sealing of the coolant chamber, means that a
particularly simple construction of the fuel cell is made pos-
sible. In particular, both the gas chamber and the coolant
chamber can in this way be sealed by just one seal. Conse-
quently, on the basis of the present invention, further seals for
the sealing ofthe gas chamber and/or the coolant chamber can
be avoided. In addition, in this way particularly reliable seal-
ing can be achieved. As a result, a saving of material and time
in the production of the fuel cell, and correspondingly also a
reduction of the costs in the production of the fuel cell, are
made possible. As a result, separate sealing of the coolant
chamber between the two bipolar plate halves, and in particu-
lar permanent connection of the two bipolar plate halves by
welding, adhesive bonding or similar production steps, are no
longer imperative.

Furthermore, in the case of a fuel cell according to the
invention, it may be provided that the seal for contacting the
bipolar plate halves is formed in a peripheral region of the
bipolar plate. It is in particular preferred in this case that the
peripheral region of the bipolar plate also forms the peripheral
region of the two bipolar plate halves. Consequently, in the
peripheral region, these bipolar plate halves lie in particular
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flush on top of one another or flush against one another. As a
result, when arranging the seal, both bipolar plate halves can
in particular be easily contacted. In particular, the seal can
also penetrate into the intermediate space between the bipolar
plates. As a result, particularly good sealing of the coolant
chamber between the two bipolar plate halves can be
achieved. It is also conceivable that the seal may be arranged
on both flat-extending outer sides of the bipolar plate. This is
of advantage in particular for a fuel cell that is formed as a
stack of membrane-electrode units and bipolar plates, since as
a result a coolant chamber and two gas chambers, on both
sides of the bipolar plate, can be sealed by a single seal.

In addition, it may in particular be preferred in the case of
afuel cell according to the invention that itis provided that the
seal is a substantially encircling seal with respect to the mem-
brane-electrode unit and/or with respect to the bipolar plate. A
substantially encircling seal allows a particularly large cool-
ant chamber to be formed between the bipolar plate halves
and a particularly large gas chamber to be formed between the
bipolar plate and the membrane-electrode unit. In this case,
the coolant chamber and the gas chamber are in particular
bounded substantially only by the flat-extending extent of the
bipolar plate and the membrane-electrode unit. As a result,
particularly efficient use of space of a fuel cell can be
achieved.

A fuel cell according to the invention may also be designed
such that at least one of the bipolar plate halves has a bent-up
portion in the region of the contacting by the seal. As a result,
this at least one bipolar plate half protrudes at least a little into
the seal. A particularly good connection of the bipolar plate
half to the seal can be achieved in this way. As a result, the
sealing of the coolant chamber can be further improved. It
may be provided with particular preference in this case that
both bipolar plate halves respectively have a bent-up portion
in the region of the contacting by the seal. In this way, the
sealing effect of the seal with respect to the coolant chamber
can be further improved.

Furthermore, in the case of a fuel cell according to the
invention, it may be provided that the bipolar plate has at least
one through-opening, the seal passing through the at least one
through-opening and allowing itself to be arranged on both
sides ofthe bipolar plate during the arrangement, in particular
molding-on, of the seal. In this way it is possible to arrange a
seal on both sides of the bipolar plate in a single production
step. This represents a great time saving in the production of
a fuel cell according to the invention. In addition, a connec-
tion of the two bipolar plate halves can be additionally
achieved by a seal that passes through the through-opening
and at the same time, i.e. in a single method step, allows itself
to be arranged on both sides of the bipolar plate. Particular
stability of a fuel cell according to the invention can likewise
be achieved in this way.

It may be provided with particular preference in the case of
afuel cell according to the invention that the coolant chamber
of the at least one bipolar plate of the fuel cell is sealed by a
method according to the first aspect of the invention. All of the
advantages that have been described with respect to a method
according to the invention as provided by the first aspect of
the invention consequently also apply of course to a fuel cell
according to the invention of which the coolant chamber has
been sealed by such a method.

BRIEF DESCRIPTION OF THE DRAWINGS

The method according to the invention and developments
thereof as well as their advantages and also the fuel cell
according to the invention and developments thereof as well
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as their advantages are explained in more detail below on the
basis of drawings, in which schematically:

FIG. 1 shows a bipolar plate according to the prior art,

FIG. 2 shows a possible embodiment of a fuel cell accord-
ing to the invention,

FIGS. 3a)-d) show possible embodiments of a fuel cell
according to the invention,

FIGS. 4a)-d) show possible embodiments of the peripheral
region of a bipolar plate and

FIG. 5 shows a possible embodiment of a bipolar plate.

DETAILED DESCRIPTION

Elements with the same function and operating mode are
respectively provided with the same reference numerals in
FIGS. 1, 2, 3a) to d), 4a) to d) and 5.

FIG. 1 shows a bipolar plate 1, the coolant chamber 5 of
which is sealed according to the prior art. For this, the first
bipolar plate half 2 and the second bipolar plate half 3 are
connected to one another in the peripheral region 6 of the
bipolar plate 1 by a continuous connection 9. Such a continu-
ous connection 9 may be for example a laser welding, an
adhesive bonding or a soldering or brazing. The coolant
chamber 5, which is formed in particular by a coolant distrib-
uting structure 4 of the first bipolar plate half 2 and the second
bipolar plate half 3, is thereby sealed. A disadvantage in this
case is that this sealing constitutes a production step of its
own, which on the one hand means greater expenditure of
material and on the other hand means in particular greater
expenditure of time.

In FIG. 2 there is shown a fuel cell 20, which has two
bipolar plates 1 and a membrane-electrode unit 21. The two
bipolar plates 1 respectively have a first innermost or outer-
most bipolar plate half 2 and a second innermost or outermost
bipolar plate half 3. In both bipolar plates 1, a coolant cham-
ber 5 is formed in each case between the respective bipolar
plate halves 2, 3. In particular, all the bipolar plate halves 2, 3
of the two bipolar plates 1 also respectively have a coolant
distributing structure 4, by which the coolant chamber 5 of the
two bipolar plates 1 is structured. Such a coolant distributing
structure 4 allows an optimum distribution of the coolant in
the coolant chamber 5, and consequently ensures particularly
efficient cooling of the fuel cell 20. Between the two bipolar
plates 1 and the membrane-electrode unit 21, a gas chamber
24 is respectively formed. On different sides of the mem-
brane-electrode unit 21, this represents firstly the gas cham-
ber 24 of an anode 22 or of a cathode 23. In the embodiment
shown of the fuel cell 20 according to the invention, the
bipolar plate half 2 or 3 facing the membrane-electrode unit
21 is respectively provided here with such a coolant distrib-
uting structure 4 that this coolant distributing structure 4 also
forms a gas distributing structure for the respective gas cham-
ber 24. In the case of the fuel cell 20 according to the inven-
tion, furthermore, a seal 10 is respectively arranged in a
peripheral region 6 of the two bipolar plates 1. In this embodi-
ment of a fuel cell 20 according to the invention, the seal 10 is
arranged directly on the membrane-electrode unit 21. It is
located between the membrane-electrode unit 21 and the
bipolar plate 1 respectively arranged in a flat-extending man-
ner against it. It is essential for the invention in this respect
that the respective seal 10 also contacts both bipolar plate
halves 2, 3 of the bipolar plate 1 in the peripheral region 6 of
the bipolar plate 1. In this way it can be ensured that the
coolant chamber 5, which is bounded and formed by the two
bipolar plate halves 2, 3, is also reliably sealed by the seal 10.
In this way it is possible to seal both the gas chamber 24 and
the coolant chamber 5 with only one seal 10. This represents
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a clear simplification, since only a single seal 10 is required.
Separate sealing of the coolant chamber 5, whether by a
continuous connection 9 or by a separate seal of the coolant
chamber 5, is not necessary. As a result, both material and
production time can be saved in the production of a fuel cell
20 according to the invention, and as a result production costs
can also be saved.

FIGS. 3a) to d) show possible arrangement variants of a
seal 10 of a fuel cell 20 according to the invention. Only one
bipolar plate 1 and a membrane-electrode unit 21 on which
said plate is arranged in a flat-extending manner are shown in
each case. Between the bipolar plate 1 and the membrane-
electrode unit 21, the gas chamber 24 of an anode is respec-
tively formed. Between the bipolar plate halves 2, 3, a coolant
chamber 5 is formed. The respective bipolar plate halves 2, 3
also respectively have a coolant distributing structure 4,
which structures the coolant chamber 5 and thus makes par-
ticularly good cooling of the fuel cell 20 possible during
operation of the fuel cell 20. In FIGS. 34a) and c¢), the seal 10
is arranged directly on the membrane-electrode unit 21. The
difference in the two figures is that, in FIG. 3a), the peripheral
region 6 of the bipolar plate 1 is designed in such a way that
a guiding groove for the seal 10 is formed. This guiding
groove allows reliable placement of the seal 10 to be assisted.
However, such a guiding groove is not imperative, as can be
seen for example in FIG. 3¢). It can be clearly seen in both
figures, however, that the seal 10 contacts both bipolar plate
halves 2, 3 of the bipolar plate 1. By contrast with this, in
FIGS. 3b) and d) the seal 10 is molded directly on the bipolar
plate 1. As a result, particularly effective penetration of the
sealing compound of the seal 10 between the two bipolar plate
halves 2, 3 can be achieved. As a result, in addition to the
sealing of the coolant chamber 5, holding together of the two
bipolar plate halves 2, 3 can be achieved. In turn, the embodi-
ment with a guiding groove in the bipolar plate 1 for the seal
10 is shown in FIG. 35) and without such a guiding groove in
the bipolar plate 1 is shown in FIG. 34d).

FIGS. 4a) to d) respectively show a bipolar plate 1, con-
sisting of two bipolar plate halves 2, 3, the ends of which have
in the peripheral region 6 of the bipolar plate varyingly bent-
up portions 7. Depending on the degree to which the bent-up
portion 7 is bent up, it is possible particularly well for the
sealing compound of the seal 10 to flow behind or penetrate
between the two bipolar plate halves 2, 3. In particular in
FIGS. 4¢) and d), in which a particularly clear bent-up portion
7 can be seen, this penetration and backfilling of the interme-
diate space between the two bipolar plate halves 2, 3 by the
sealing compound of the seal 10 is particularly clear. In FIG.
4c) there is also shown a bent-up portion 7 in the case of both
bipolar plate halves 2, 3, so that as aresult particularly reliable
holding of the two bipolar plate halves 2, 3 in relation to one
another can be ensured.

In FIG. 5, a further embodiment of a bipolar plate 1 for a
fuel cell 20 according to the invention is shown. Between the
bipolar plate halves 2, 3, in turn a coolant chamber 5 that is
formed by a coolant distributing structure 4 can be seen. In
particular, both bipolar plate halves 2, 3 also have bent-up
portions 7 in the peripheral region 6 of the bipolar plate 1.
Particularly on this embodiment of the bipolar plate 1, there
are in particular the through-openings 8, which are likewise
arranged at the peripheral region 6 of the bipolar plate 1. As a
result, when arranging, in particular molding-on, a seal 10
(not depicted) in the peripheral region 6 of the bipolar plate 1,
the sealing compound of the seal 10 can pass through the
through-openings 8 and thus be arranged on both sides of the
bipolar plate 1 in one production step. As a result, conse-
quently, on the one hand a production step can be saved in the
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production of a fuel cell 20 according to the invention. On the
other hand, particularly reliable holding together of the two
bipolar plate halves 2, 3 can be achieved to form the bipolar
plate 1.
What is claimed is:
1. A method for sealing a coolant chamber (5) of a bipolar
plate (1) of a fuel cell (20), the fuel cell (20) having at least one
membrane-electrode unit (21) and the bipolar plate (1)
including an innermost bipolar plate half (2, 3) arranged
closest to the at least one membrane-electrode unit (21) and
an outermost bipolar plate half (2, 3) arranged farthest from
the at least one membrane-electrode unit (21), at least one of
the innermost and outermost bipolar plate halves (2, 3) having
a coolant distributing structure (4) and the coolant chamber
(5) that is formed at least by the coolant distributing structure
(4) being formed between the innermost and outermost bipo-
lar plate halves (2, 3), and the outermost bipolar plate half (2,
3) bending approximately 180 degrees first towards the at
least one membrane-clectrode unit (21) and then back
towards the innermost bipolar plate half (2, 3) so as to overlap
with a portion of the outermost bipolar plate half and to create
a space between ends of the innermost and outermost bipolar
plate halves (2, 3), the method comprising:
a) arranging the bipolar plate (1) in a flat-extending manner
against the at least one membrane-electrode unit (21),

b) forming one of an anode gas chamber (24) and a cathode
gas chamber (24) of the fuel cell (20) between the bipo-
larplate (1) and the at least one membrane-electrode unit
(21), and

¢) arranging a seal (10) such that the seal (10) seals against
the at least one membrane-electrode unit (21), extends
through the space to contact the ends of the innermost
and outermost bipolar plate halves and an inner surface
of the outermost bipolar plate half (2, 3), thereby sealing
the coolant chamber (5), and thereby sealing the one of
the anode gas chamber (24) and the cathode gas chamber
24).

2. The method for sealing a coolant chamber (5) according
to claim 1, characterized in that the seal (10) is arranged
directly on the membrane-electrode unit (21).

3. The method for sealing a coolant chamber (5) according
to claim 1, characterized in that the seal (10) is molded on or
adhesively attached.

4. A fuel cell (20) comprising:

at least one membrane-electrode unit (21);

abipolar plate (1) including an innermost bipolar plate half

(2, 3) arranged closest to the at least one membrane-
electrode unit (21) and an outermost bipolar plate half
(2, 3) arranged farthest from the at least one membrane-
electrode unit (21), at least one of the innermost and
outermost bipolar plate halves (2, 3) having a coolant
distributing structure (4) and a coolant chamber (5) that
is formed at least by the coolant distributing structure (4)
being formed between the innermost and outermost
bipolar plate halves (2, 3), the bipolar plate (1) being
arranged in a flat-extending manner against the at least
one membrane-electrode unit (21) to form one of an
anode gas chamber (24) or a cathode gas chamber (24) of
the fuel cell (20) between the bipolar plate (1) and the at
least one membrane-electrode unit (21), and the outer-
most bipolar plate half (2, 3) bending approximately 180
degrees first towards the at least one membrane-elec-
trode unit (21) and then back towards the innermost
bipolar plate half (2, 3) so as to overlap with a portion of
the outermost bipolar plate half and to create a space
between ends of the innermost and outermost bipolar
plate halves (2, 3); and
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aseal (10) arranged on the at least one membrane-electrode
unit (21) such that the seal (10) seals against the at least
one membrane-electrode unit (21) and extends through
the space to contact the ends of the innermost and out-
ermost bipolar plate halves and an inner surface of the
outermost bipolar plate half (2, 3), thereby sealing the
coolant chamber (5), and thereby sealing the one of the
anode gas chamber (24) and the cathode gas chamber
24).

5. The fuel cell (20) according to claim 4, characterized in
that the seal (10) for contacting the bipolar plate halves (2, 3)
is formed in a peripheral region (6) of the bipolar plate (1).

6. The fuel cell (20) according to claim 4, characterized in
that the seal (10) is a substantially encircling seal (10) with
respect to at least one of the membrane-clectrode unit (21)
and the bipolar plate (1).

7. The fuel cell (20) according to claim 4, characterized in
that at least one of the innermost and outermost bipolar plate
halves (2, 3) has a bent-up portion (7) in a region of contacting
by the seal (10).

8. The fuel cell (20) according to claim 4, characterized in
that the bipolar plate (1) has at least one through-opening (8),
the seal (10) being configured to pass through the at least one
through-opening (8) and to allow itself to be arranged on
multiple sides of the bipolar plate (1) during arrangement of
the seal (10).

9. A fuel cell (20) comprising:

a membrane-electrode unit (21) having a first side and a

second side opposite the first side;

a first bipolar plate (1) arranged on the first side of the
membrane-electrode unit and a second bipolar plate (1)
arranged on the second side of the membrane-electrode
unit, each of the first and second bipolar plates (1)
including
an outermost bipolar plate half (2) and an innermost

bipolar plate half (3), at least one of the outermost and
innermost bipolar plate halves (2, 3) having a coolant
distributing structure (4) and a coolant chamber (5)
that is formed at least by the coolant distributing struc-
ture (4) being formed between the outermost and
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innermost bipolar plate halves (2, 3), and the outer-
most bipolar plate half (2, 3) bending approximately
180 degrees first towards the membrane-electrode
unit (21) and then back towards the innermost bipolar
plate half (2, 3) so as to overlap with a portion of the
outermost bipolar plate half and to create a space
between ends of the outermost and innermost bipolar
plate halves (2, 3);

ananode gas chamber (24) defined between the first bipolar
plate (1) and the membrane-electrode unit (21);

a cathode gas chamber (24) defined between the second
bipolar plate (1) and the membrane-electrode unit (21);
and

a seal (10) arranged on the membrane-electrode unit (21),
the seal (10) being arranged on the membrane-electrode

unit (21) such that the seal (10) seals against the first
side of the membrane-electrode unit (21) and extends
through the space to contact the ends of the innermost
and outermost bipolar plate halves of the first bipolar
plate (1) and an inner surface of the outermost bipolar
plate half of the first bipolar plate (1), thereby sealing
the respective coolant chamber (5), and thereby seal-
ing the anode gas chamber (24), and
the seal (10) being arranged on the membrane-electrode
unit (21) such that the seal (1) seals against the second
side of the membrane-electrode unit (21) and extends
through the space to contact the ends of the innermost
and outermost bipolar plate halves of the second bipo-
lar plate (1) and an inner surface of the outermost
bipolar plate half of the second bipolar plate (1),
thereby sealing the respective coolant chamber (5),
and thereby sealing the cathode gas chamber (24).
10. The fuel cell (20) according to claim 9, characterized in
that the bipolar plate (1) has at least one through-opening (8),
the seal (10) configured to pass through the at least one
through-opening (8) and to allow itself to be arranged on
multiple sides of the bipolar plate (1) during molding-on of
the seal (10).



